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Beidou Navigation System (BDS) is navigation and positioning 
communications system, which researched and developed independently by 
China. The system has been positioning and timing for the users of China 
and the surrounding region recently. Moreover, the user is easy to 
communicate with each other, with the central control station by short 
messages. As a critical part of the system front-end, terminal antenna 
design is very important for Beidou satellite navigation system. 
According to the development of Beidou Navigation System, this article 
focuses on its key technology. Such as the antenna array elements feed 
control problems, the low elevation gain and the simplistic design. At 
the same time, the antennas have been analyzed by transmission line 
theory, cavity model theory and yagi-uda antenna theory. After the 
completion optimization of the design parameters, the antenna samples had 
been manufactured. Finally, the pre-correction methods of the design 
parameters were discussed to overcome some problems that may be 
encountered in the mass production. 
Three parts are consisted in this dissertation: 
First of all, single-layer double frames with incision dual-band 
circularly polarized microstrip antenna series are analyzed and designed. 
The author presents a novel microstrip antenna, with the characteristic 
of simple, integrated, single feed, dual-band and different spin circular 
polarization. It is well meeting the antenna specifications and 
requirements for Beidou navigation system terminal. In addition, the 
equivalent circuit of this antenna was analyzed by using of the cavity 
model theory and transmission line theory. Then, designed the structure 
of the antenna, analyzed and discussed the influence of some key 
















measured and analyzed, and then summarized the design essential, the model 
correction scheme, and the mess production precautions. 
Secondly, the coupled array microstrip antennas with low elevation 
and miniaturization have been analyzed and designed. They are in 
connection with the particular requirements of Beidou Navigation System, 
such as gain compensation in low elevation, simple structure, low return 
loss, small axis ratio, having quasi-hemisphere radiation 
characteristics. Yagi-uda antenna technology was used for improving the 
gain of low elevation of the microstrip antennas. At the same time, the 
window-like slot array was designed in the main radiating patch to improve 
the bandwidth and the size. On the other hand, the antennas having a more 
stable phase center thanks to the symmetrical structure window-like slot 
array. Based on this characteristic, they are very suitable for next 
generation BDS with high-precision. 
Finally, pyramid stacked microstrip antennas with multi-frequency, 
multi-polarization and low elevation are analyzed and designed. Basis on 
the part of the design of single-frequency low elevation antenna and the 
laminated design theory, design a Beidou Navigation System antenna with 
dual-band point, dual-polarization and excellent radiation performance. 
Moreover, we can further expand the other commonly applications of the 
antennas in other microwave bands such as RFID, DTV and other modern 
information and communication requirements. 
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1.1.北斗二代卫星导航定位系统概述 






























































































表 1-1 目前主流的卫星导航系统的工作频段 
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